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ABSTRACT

In this study, it was carried out to improve the cow at the farm by estimating the genetic parameters of the carcass traits of Hanwoo
cows. The average value and standard deviation of carcass weight(CW), eye muscle area(EMA), backfat thickness(BF), and marbling
score(MS) were 343.73+46.51kg, 13.16£5.13mm, 82.67+11.30cri, and 3.9511.86 in the basic statistical analysis of cows. The
environmental effect of variance analysis for estimating genetic parameters showed a significant difference(p<0.001) from each
carcass traits for slaughter month age and HYS(breeding area, slaughter year, slaughter season. In the genetic parameters of carcass
traits, the heritability(h?) of CW, EMA, BF, and MS were estimated to be 0.50, 0.40, 0.41, and 0.54, respectively. In the analysis of
genetic correlation coefficients between carcass traits were 0.67, 0.15 and 0.06 in CW, EMA, BF, and MS, respectively. EMA and BF,
MS are -0.11, 0.07, BF and MS were 0.13, and genetic correlation between CW and EMA showed a strong positive(+) relationship, but
other traits showed a low correlation coefficient. In previous studies, it was known that there was a negative correlation between
traits, but in this study, it was found that the marbling score was artificially adjusted by cartilage ossification when the CW was
determined, and further research is needed. In the phenotypic correlation analysis, 0.65 and 0.37 and 0.27, respectively, in CW and
EMA, BF and MS, EMA and BF, MS is 0.19, 0.26, BF and MS were 0.20, and the correlation coefficient was analyzed to be low between
other traits except for the phenotypic correlation between CW and EMA. As such, there is high heritability in the carcass traits of cows
with a distribution of 0.40 to 0.54, and various studies based on this should be promoted and used as an evaluation index to improve
the fertility and meat quality of cows.
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MATERIALS AND METHODS
1. SMx=

1) 712 $A &4
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WA F ZAtol] tgh ERHEA S 74 1 Qe Hil 2 2312 M3t & PedigreeS S5 A » To] AESEHHE E3] BA5}

12} ok AE-E sk o] ¢ SAtE s a7l odl =5H o AT AAESARE £t YEA| S (carcass
weight (CW), kg), S A"F7| (backfat thickness (BF), mm), 541 TFH 2] (eye muscle area (EMA), cif), T A H I (marbling score (MS),
9% BAAEE FUIFATE A AR RS AT 857 RAl0] Ao GaelolelS 1als] stol M
At o] AR R Q1 2470 g HE] 1207 DB Aol 440,767F2] AL RS o] 85Tt A HNARAL RS} ZARRREPA S 712 1

+ 7NA|Q] Pedigree’d2] F Tl that EA|RF A A459] F/d= BA617] fiote] =P AR] YEAF(CW), 5 AIHF7(BF), 54
HHAEMA), ZTUHAF=MS)l tigh @ Flolg B H]o] ARl A5 & A| At £3] = igol e AF5.2] F17to] A
A 28 7h L0 2R HolElE 4 ST B 1041 1207 ) Azl A gatel UHE-S AAEIEIc ol
= 24 0] Zolgt Hlo|E| & FH|o}7] floto] AR/Fe] o] 3| E A AL S5t 24 o] At 440,767F2) AR E EAIGIGS
SAS 9.1.3 Service Pack 4 57| T 7] 2] 2] MEANS Procedure S ©]-&, Z+2+9] =g o] thsh 7| & FAIF-S 24513 o™ A2t 5.9
A 22 9 A A metetr] Qfol Watah EEA 2 H g, kS 3746t 7| 2 A1 Table 101 AA5HIT

ofl
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Table 1. Descriptive statistics for 4 carcass traits in Hanwoos

Carcass trait No. of record Mean =+ Std? Min? Max®
Carcass weight (CW) 440,767 343.73 + 46.51 197.0 493.0
Fye muscle area (EMA) 440,767 82.67 + 11.30 47.0 118.0
Backfat thickness (BF) 440,767 13.16 == 5.13 1.0 30.0
Marbling score (MS) 440,767 3.95 + 1.86 1.0 9.0

IStd: standard deviation, ?Min: minimum, *Max: maximum
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HYS,; : {812 AF7) o2} =5 = B =2 o] et 1g Azt
AGE; : jHiAl =5-eg o] 1 a vt
a;; : Random Direct Additive Genetic Effects
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RENUMEF90 (2007, Misztal)= AF8-5t0] 7R 2] Pedigree©l] tHsto] 2 'dH & (Renumbering)S A AISFA L 117 & TH(Fixed
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RESULTS AND DISCUSSION

1.7|xEAE

S ENFF S oM AT AP AR RS B EEEARE Sl AFES AR S 7HA AL Q= b4 Pedigree’d H T
A YEAF(CW), SAFBF), A TGHH(EMA), ZHATEMS) AEE B4 7| 2 A2 Table 191 A A5

Y &= 2| S (carcass weight (CW), kg), A T2 (eye muscle area (EMA), ciif), 5-A %774 (backfat thickness (BF), mm)2} LA
(marbling score (MS), )] B X BEEHA= 212} 343,73 £ 46.51 kg, 82.67 = 11.30 ¢, 13.16 = 5.13 mm 2 3.95 + 1.864S 1+
EFUIQITE.

z| 2] AHAFR M= 7] 5(2010)0] Ea13h h- Aol EAP AT} EA7FATRS] A oM = YEAF, ST
WA SAYEA L A RE] Ha gl E—irﬁji}%z} }319.24 + 4.77 kg, 78.08 £ 0.97 cif, 10.95 + 048 mm X 3.92 + 0.19H 2
2 B, o] F(2016)2 ?H A YA, SATEHA, EX]‘:‘PCWH Y FUR L] Yot Y BFHAE 24242337 £
4252 kg, 90.39 &= 9.45 cnf, 12.36 = 479 mm 2 534 + 19102 B £(2016)2 oH HA] 0] 2ol h2 =X A Ao A
YA S 327.5 + 413 kg, SAHTHA2 802 + 102 emt, SAYF 771]L 1.7 £ 48 mm ¥ FUHAYE=38 £ 19802 3t
EIUAE BAs1lor, it 5(2021)2 T Ao TAFAR] YaAlF, SATHA, SAEA 9 TR Ee] g+ 2 &
FHEAE 717 33842 £ 45.82 kg, 83.93 £ 11.06 o, 12.35 + 494 mm 2 3.89 + 1.80 0.2 B USRIt

I:l

FALZEAH 0] YHS 2010 E STHAEA 5 Pho] EASINY P2 BN YEAF 358 ke, SHTRA
8470, S 143 mm % 2HASETH44H 02 BAR D] A7E 98 HTHAHA A B £5 Yool et Bzl o
& o3Pl Lkt 9lon] X142 Fkalelo] 2710 2 Qlste] Tizs] mAlgHlo) GElR 9l eS & 4 olck
2. 22N
AT 9130 ek AL 2ol Tisto] BARAL AR F A2 HTS Figure 1014 SHRlskeln B Eutol o3t 47122
w5} 24 9L o] o3t 0142 oy Slal e EAFE 47blo thstel BANLAS A5t om AT Table 20]
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cw EMA

BF MS

Figure 1. Distribution of carcass traits in Hanwoo cows

Table 2. Basic analysis of 9 MS markers of deer utilized in this study
Carcass weight (CW) Eye muscle area (EMA)  Backfat thickness (BF) Marbling score (MS)

8]
Source L MS? F-value MS F-value MS? F-value MS F-value
S_Age” 96 24.311,456.3 137.52" 676,938.90 39.4™ 149,932.30  1,561.77 14,436.00 150.3™
HYS? 10,747  119,850,859.8 6.06"  5,639,982.10 214.4™ 910,513.80 84.72™ 106,818.60 9.54™
Error 429,923 1,841.5 114.94 24.44 3.27

US_Age: monthly age at slaughter on cows, ?HYS: husbandry region and slaughter year, season at classification, ?DF: degree of
freedom, “MS: mean square
™ P <0.001, Mean square has high significant

Figure 17} Table 207141 EA AR YA Z(CW), SATHH(EMA), SAFFABH2E THAFEMS) M 5L, AHS
(EhA QT 22 d e, TE2A o] dis] ILE0] §-2)F] 2ko] (p<0.001)S LFEFHTE. o] Hl(2005)7F AR 1135 2001~20037HA]
2513 She o, ANIQ0] B EIE B0 A et ANS BT EHA LT} 1ol ufet SAYEA, A E 2 §HE
o
=1

Hj(2005)2} & 52007y EE5AE ] Zatol| o5t 5042 Aot =t 2 Aot fAH EE5AI1- o] aato] o5 AHEER
A4 ] 2ol 7} g0 o & Lrebuttt 52 52007)2 73(2012) E ©](2017)7F A5 §He-0] AR o] G A 2ol A
+ AR W Z51A| 7] Aol 7t fo) A 0 2 UEHG T HSIET o= 2 Aol A AS(EshAI 1ol A 594 Aol
£ 7H = A 22 Z23kE YER

T2A7)0f T2 =4 Z(CW), SATHA(EMA), SAHFA(BF)2 FUA S EMS)S] D3 22214 B2 Figure 2~59] Lt
BRI Figure 2014 94 =23 =4 5(Carcass Weight : CW)2] 2215 3ol = 449] AP A4 Avte]o] 48711Y
72 Aol 3451 S7tettht so7id 2 71 0 2 EAFo] ksl Eolte AS & 4= Utk BAllF FA 3 AL
=2 SA T (eye muscle area : EMA)OI| A &= Figure 30| 4 & 4= 31%0] 597072l = SAHHA o] 3717} & 5] YrehA| Tt
o]&of|= ZhaA7} LR Figure 40114 SAH-F7|(backfat thickness : BF = =421} SATHAZ 7} GALSHA| 597123 71A) =
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Figure 2. Least square mean of Hanwoo cows carcass weight by monthly age
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Figure 3. Least square mean of Hanwoo cows eye muscle area(EMA) by monthly age
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Figure 4. Least square mean of Hanwoo cows backfat thickness(BF) by monthly age
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Marbling score(MS)

4.4 4
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y=-0.0064x + 4.0926
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3.2 A
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24 29 34 39 44 49 54 59 64 69 74 79 84 89 94 99 104 109 114 119

Manthly age to slaughter in Hanwoo cow

Figure 5. Least square mean of Hanwoo cows marbling score(MS) by monthly age

SASIAIE S BAOL o|Fole £2AE Holn] £2o| 2701 oF 135 mmE 7|20 e Eo| 1S W
%At} Figure 591 WA & (marbling score : MS)+= =225 0] 507 H7HA| = EoA = AdS B oL T2y o] Z71a4
THARE = dA 3] WolA|= AS & 4 1o o|2|st FAIE 77t Hhdsto] 7Py S AR =7} =2 S07HeE s 2

£ THIA7|E AdAsto] 153 A E 270 ZE|E I okl Agzbsitt,

3. R4Ex

S ao] A Aol tigh ZF P F3 2 Table 334 o] =AF(CW), A THA(EMA), SAIYF7|(BF) 3 ZUHAY =
(MS)Q] 712 G- EAk0%)2 ZH2E 1038, 50.13, 10.9 L 1.9420]0 273 G vt 2 8] A7} G- B AN 6%)2 ZH2) 1031, 74.68, 15.71 L
1.6830.2 FA LT A1) EAIF(CW), SHTHA (EMA) SAEABF) 2 A EMS)elA ZH2E 0.50, 040, 0.41
%0542 A= AT %E ]F(CW)J’]' JHVIHPE(MS o] o= FAgo] 05013z FA & o] A =0 fHHo] Qllom th
22 SARFZBE), SATHA(EMAEL R E2 FA o] lthal Abgdth 94l AtollA (201002 gHe- 12412 36272
EEAEE BAsto] T EH‘E Aol EHOP A FAsIA = =AFCW), SATHAEMA), SAEF7I(BF) 2
TUHAGZMS)OIA ZH2F 0.313£0.185, 0.3430.193, 031510186 2 0.2811+0.16502 78351911 ¢ 5201002 SEMHFS 9
& Ao Y7L AFolM =4S, SATEHA, SAYFA 2 A=Y o|FE EAFHNA 242 0.29, 0.23,
035 2 0362 OWHP & Aol 348 fAdEo] tha w7 Urebstom 22 AStollA o] 5201952 gHe- =AFE ] /A
3 7ol 92 vl A4 TolA g4t AMSE BElst e Fskled =AIE, SAE T, SAEHA g
A =9 %@Eﬂ S 747} 0.60, 0.46, 047 2 0.59= FAto] 2 AFLELCt o7h AL vk}s}@’t} of= 59| 7%l = Rios
Utrera, Angel and Van Vleck, L. Dale (2004)7} 233 5-9-0] =X 2ol oigh 542 7ozt 2l 7ol A 19625 20040 HE

Table 3. Additive genetic variances (0%), error variances (%), heritabilities(h?) of carcass traits on Hanwoo

Carcass Trait 0% (05 h?

CW 1,038 1,031 0.50
EMA 50.13 74.68 0.40
BF 10.9 15.71 0.41
MS 1.942 1.683 0.54

CW : carcass weight, EMA : eye muscle area, BF : backfat thickness, MS : marbling score
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G ATE SACE 590 F2EAFE ] 2 YRSt EAF2 040, SARFAIE 036, SATHAR 040, ZUHA
115}%] © M (Kahi and Hirooka 2005)= 3+-9-2] 572k A7} 7k Lol A 28 %41 % (Mature weight), 541 THHZ],
TUARG =] RS 724 0.50,0.46, 046 B 05622 B 115t0] 2 et GARGH 272 519l

H
rlr
<
3
=
El
.

s <
=
+45 Alok= 2oz ALREH fH o] o5t} Sof5o] =P Y AHe-5o] FFe TR
B2 oaddr 9l e 83 STl Aol EA|F el thet E7HE 285t =X ol tidt gdE £ 4 3
o}

Aol BAT Ghd EAP AT SAUIL EHAGYTL Table 4%} 2 4TS Lhephgick

oA 2 4 Qo] FAHUALIME EAFCW)TH SHTALEMA)] SBBAT 0672 71

£8 SHURARS WA BEE JPo Yrky B4 A Uept oLt EAFT SATH A 4TS A2stn
5] ]

=
A2 -0.11~0.130. 2 $2 §314] JuuAE B3t BFF/FHIMNE =4S SAHTHA S TAFSUBAE 0.652

Uet}
H E31%50] eJsto] SATRMS] 37| oJhe whs Ao 2 UelhtT Ea1ZE3 SAEABE), 2UAHEMS)S] 3 A
oA 0372} 027, SATHH Ao EAEIT) Ul SAgHAa 5|

A CHH A 7F U A R = 0260 2 oF7Eo] AFnkA|7} 9l
A, SAEAL ZUA = 0.19, 02022 9F7F UHA| LRt

Table 4. Genetic (above diagonal) and phenotypic (below diagonal) correlations for carcass traits on Hanwoo

Linear Trait CW EMA BF MS
CwW 0.67 0.15 0.06
EMA 0.65 -0.11 0.07
BF 0.37 0.19 0.13
MS 0.27 0.26 0.20

Ses7te 49A ezl S HAYAo] AR f-ol| tisto] e E AlZ|Al Hled FZoll S0 SotAl 7HAR AR A

2% =S WS o) ot ehol tfe IS EAIY WY AYEE 43S 5h R Qs Aol EFH 417195 A
A 9 27k $ 23 2H700) 945 PAS HEFP] GE) AR 57HE YAS THIAIR B9 §28 2L 217} So] Dojx| 7}
217}7} Ashetkn Weksto] thR A S0l S AAISHA Qo] AP £ S2lo] $4stel A 87 A0l N £k
17 947] 918 SAH O EE|Al7| T ek 2a ofujet okl S Seo] FrhEAHS EA o] 3] RAI%] T KPN
Hiel £} Roa 1 Elo] B2 uhpol o] mAIRH 5 Aol o §53 FAe 77} vl ST 2stel
ok ool whet w40k B o] FQ5PA| A3 5212 2ok T hag ol thsl =AY AL EAF, SUUAL, SARA 2
ZUAYEY] fAES FHAT B BHS 24702 Hlojo} gtk YT, E3F ofefdt A7E Fol YARA H2o] 94
A AL A4S 2710 ZEA7]E 71EE BHEolof gtk HEalILh o) S2lo] S48 AL A4 H 0
2 94T FES ARHES FRISIT Y402 £ 4 AED Slo] B ARAFE AL Yok 2405 ol 5ol 5L 1y
512 97 Bh2 EIAI7 AFgPeel chel HISHE RATshaA ANISE 2 ATeIA SO MFAIAL BT LT Akl 24t

HAISHIE

24712 9] BREA S 7HA] AL QL= AATNA| Q] Pedigree’ FH E A - SO A EFALEE 47 5t0o] YA F(carcass weight (CW),
kg), SAYF7 (backfat thickness (BF), mm), 5/ 2] (eye muscle area (EMA), cf), A% = (marbling score (MS), d4>)0ll T
off FAESE FHAL, o & foto] SAETI A7l o =5 AT =5t F AP FY AR EE
AN 2471 HE 1207HLgALo0] 440,767 F2] AR HEARE #A5H] 7|24 £AS SIlTh =AF A E LSM (Least Square
Mean) 240l A= =4 S (carcass weight)2} 541 T & (eye muscle area) 56~637HL T T77HA] S716Itt7} o] & ZHAsh= A
R SANFA = 80~8771L T XA FAKA T} o] & ZHAskd 0B U A= (marbling score)= HF EEIE P QI 48~55
N 1A S7Fsttt o] & A4St

ok
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CONCLUSION

She- A =P Ao]| thgt 7| 2 EARA oA YreAlF, SAIFA, A EHA, FUHA Y o] Bt B
46.51 kg, 13.16 = 5.13 mm, 82.67 & 11.30 af, 3.95 = 1.86 4 0.2 BASITE AR, FHEPA] DA S ot ekl it
BEAoA = E5ET, HYS (AhﬂlC‘ME e, E5AA)ol ol ZFzte] A At 1L 9] -§-2]4 &) (p<0.001)7}F LFEFGLTY.

Ao P tigh fA R4 Ao A= EAIFHCW) %ﬁ‘ A (EMA), SAHFABF) 2 FHAHZMS)e] =0
717} 0.50, 0.40, 041 2 0542 3 Xgﬂ 1 AT AGATEY] 41 dEAlg BA oM TS SAITHHE], SAEA 9 2
Aol A Z2E0.67, 0.15 2 0.06, 5 A TFHA I SA A, WA == -0.11, 0.07, —ZIHPCWJIB} TUAHE = 01302 T4

S SATHA S A 2 et FHe BAE B oy o FAoM e W2 HAleE Bt AgATtol e =4F
I A e AR o Al otk g ou 2 Aol M e o] W A0 Ut o]& oAl -
WA= QA o = mA A &2 Z8to| ofsto] 27 & o] Uehd Zlo|gt AlR B 2 t7F d Qstrhal A 2zteieh &
A A B0 = XS SAEHA, SAEA 2 ZUHAT A ZH2E 0.65,0.37 2 0.27, S THA I} 5 A A
THAEE=0.19, 0.26, SAGFA} THA Y E= 0202 2 EA4S3 SATHZA O FHY oA E Al Qlotal= oh2 FAz
o= oA FA FAERI o|2g o] f= PAal] B HAREA 7|55 stEE A H S5t o] 28~32711€Y Aol
of| FFE|A| ghot =AF Aol =A|lE SATHATS A2l eh thE ATt A= B A Q] I Tol et 2= o]
of mEt FAZH FoASE F2 A0 = Al Hh

o] % FAo] AP Ao oA E 0.40~0.549] FEE 1 E0] {FFI=]o] EAlotH o] & HiEfO & JF theot A7} X1 o] oF
40| g5t SAPA NS 918 B = E-8 = ofok okl A7
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